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REFINEMENT OF ESTIMATE OF LIMITING THROUGHPUT CAPACITY OF GEOSTATIONARY ORBIT 


Moscow KADIOTEKHNIKA in Russian No 3, Aug 83 
(manuscript received, after completion, 11 Feb 83) pp 13-16 


KANTOR, | Ya. 


[Abstract| The use of directional antennas aboard satellites has made it 
ossible to develop satellite communications systems which service a territory 


nrough a regular network of narrow zones so that the signals in adjacent 


zones have different frequencies or polarizations, with zones further away 
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reusing the same frequencies and polarizations. Assuming ,in co 


work, that the instability of the satellites in orbit and the orientation of 
their antennas are negligibly small, this study provides an estimate of the 
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limiting throughput capacity of a satellite communications system em 
spot beams to cover the required territory. Figures 3; references 5: 
3 Western. 
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ANTENNAS AND PROPAGATION 


UDC 523.164.4 


RADIO EMISSION OF STARS (REVIEW) 


Gorkiy IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: RADIOFIZIKA in Russian Vol 26, 
No 6, Jun 83 (manuscript received 8 Dee 82) pp 647-665 


ZHELEZNYAKOV, V. V., Institute of Applied Physics, USSR Academy of Sciences 


[Abstract] Research done in this and the past decade on radio emission of 
stars on the Hertzsprung-Russel map is reviewed from the standpoint of scientific 
interest as well as practical application to radio astronomy. It has been 
established so far that this radio emission is attributable to bremsstrahlung 
of hot plasma and its source is a corona which, accordingly, must exist on other 
stars just as it does in our sun. The review covers supergiants such as 
Betelgeuse, young stars of the T Taurus class still evolving along the principal 
sequence, magnetic Ap-stars of the BB-A-FO class on the principal sequence with 
peculiar nonuniform distribution of some elements (Mn, Cr, Sr, rare earths) in 
the photosphere, Antares, twins of the RS CVn "Hot Dogs" class, and flaring 
stars such as UV Ceti. Not covered in this review are degenerate stars of the 
white dwarf and neutron star types. Our sun serves as an important reference 
guide in the ongoing exploration of stars, about which much is already known, 
but it cannot be used indiscriminately as a model of other stars. One example 
of fundamental dissimilarities is the convective motion of subphotospheric 
layers in the corona of the sun which is not observed in the coronas of other 


otars. Another example is the relation between flares and spots not applicable 
to other stars, especially those which exhibit spots but no flares, or flares 
but no spots. Figures 12; references 55: 10 Russian, 45 Western (3 in Russian 
translation). 
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UDC 621.371. 332.4:551. 322 
SCATTERING OF RADIO WAVES BY ICE CAPS 


Gorkiy IZVESTIYA VYSSHIKH UCHESNYKH ZAVEDENIY: RADIOFIZIKA in Russian Vol 26, 
No 6, Jun 83 (manuscript received 5 Jul 82) pp 7h6-755 





BASS, F. G. and SINITSYN, Yu. A., Institute of Radiophysics and Electronics, 
rTLact A 


Cn 4 
UKSSR Academy of Sciences 


Abstract] Propagation of electromagnetic waves through ice caps is analyzed 


on the basis of the equations of energy transfer kinetics which describe the 
space distribution of the radiation field intensity. After the appropriate 
sonstraints have been established for radio waves, these equations are solved 
for two special cases of a single ice layer between air and the substrate of 

a material with infinitely high dielectric permittivity. In the simplest first 
case the ice layer has 4 rough top surface and an even bottom surface, the 
corresponding equation for the field distribution function being a Fredholm 


equation of the second kind. In the second case the ice surface is slightly 


inclined (one-year cap) and reflection by locally-plane surface segments is 


specular. The probabilities of scattering of the radio waves by top surface 


. 


and by bottom surface as well as the probability of backscattering into air 
are calculated for each case. The authors thank A. I. Kalmykov and I. M. Fuks 
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equation of energy transfer with scattering. The accuracy of this method is 
evaluated from this standpoint and problems in making such a determination by 
this method aione are discussed. The authors thank M. B. Zinicheva for per- 
forming calculations on a BESM-6 high-speed computer. Figures 3; tables 1; 
references 37: 24 Russian, 9 Western. 
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BIASED ESTIMATE OF CORRELATION FUNCTION IN DISCRETE MEASUREMENT OF RANDOM 
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Moscow PRADIOTEKHNIKA in Russian No 6, Jun 43 (manuscript received 9 Jan 83) 


pp 50-52 
SEDYAKIN, V. P. and LINNIK, V. N. 


‘Abstract | Transposition of frequencies during discrete measurement of random 
signals redistributes high-frequency components into the low-frequency range 
and, 4% @& consequence, biases the estimate of the correlation function. This 
effect can be treated as mapping the effect of frequency superposition into 
the time domain. The correlation function is estimated here accordingly, by 
means of the Wlener-Khinchin inverse transformation for 4 random signal with 


spectral density Cp (w)=ae and corresponding correlation function K (1) 
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— _» Discretization at frequency a, yields a signal with spectral 
On Hf & TE 
O°9 
density Slw)*f S.(w)+ 5. (w+ kw.) for we w, and S(w)= 0 for wow,, with the 
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corresponding correlation function Klt)= 4. (t)blt 93 490 Ff (0, 90 ). This correla- 


tion function was calculated numerically on a digital computer for several 
liscretization frequencies (565, 753, 942 Hz) and long measuring periods, up 
to three times Longer than the maximum correlation interval. Figures 4s 


tables 1; references: 4 Russian. 
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PROBABILITY DENSITY FOR SIGNAL DETECTION TIME BY AUTOMATION WITH CONTINUOUS 
SET OF STATES 


Moscow KADIOTEKHNIKA in Russian No 8, Aug 83 (manuscript received 12 Jan 82) 


*) 


pp 16-18 
DOLININ, N. A. 


(Abstract!) This study determines the probability density for the detection 
time for locating a weak random signal, which is important in radio astronomy 
and radar. Formulas are derived for the detection time probability density for 
the presence and absence of the detected signal. Formulas are derived which 
are equivalent in the sense of a probabilistic estimate of the detection time 
by an automation which increments the accumulated logarithm of the likelihood 


ratio 


Referencec: 6 Russian. 
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UDC 621.391.1 
DIGITAL-ANALOG FORMATION OF RADIO SIGNALS 


Moscow HKADIOTEKHNIKA in Russian No 6, Jun 83 
. 
inuseript received, after shortening, 3 Jan 53) pp 9-15 


Abstract] Digital-analog synthesis of radio signal: is described as a process 
imulating the sum of a generalized Fourier series by an array of basis 
netion hasis with a given allowable error of signal approximation e« , 
ne j elected consiting of the minimum number of identical component functions 
niformly shifted from one another in time and easily simulated by radio- 


tronic devices. This method is demonstrated by synthesis of signals with 

. ,* * - i . 
rectangular amplitude and spectrum envelopes, signels which max ximally utilize 
the tranomitter power and the assigned frequency band. The optimum basis A is 


wht first and found to be unrealizable, because it requires discretization 
yer an infinitely long time and cannot be simulated simply with radiocelectronic 
}Y 


f 


; } t , " }4 fi . ca -_ -. 
-imum bases B and C approximate Kotel'nikov radio func- 


evice ne quasi-opt 
tions, radio pulses with, respectively, rectangular or triangular envelopes and 
nvariable initial phase. Basis B is most easily simulated by means of 
tepwise voltage changes at the outputs of the two parallel digital-to-analog 
verters at clocked instants of time with no need for filters, which i: 
nt to stepwise interpolation of readings of the complex envelope. 
ins i ; j imulated through linear interpolation, and bases D, and D. through 
‘ , 
epw interpolation by mean f Butterworth fi rs. In all cases, error 
rin retizat are com and hy the inherent inaccuracy of amplitude 
und endings and the reproducibility by the ba array f functions. 
> table , referen 0: 9 Russian, i westerr 
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REGULARIZATION OF SIGNAL PROCESSING ALGORITHMS AND NOISE IN ADAPTIVE 
ANTENNA ArRAYS 


Moscow RADIOTEKHNIKA in Russian No @ 


~9 4 
(manuscript received, after completion, 24 Nov 82) pp 62-6h 
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Abstract} The Wiener-Hopf algorithm for finding the weight factor of the 
coefficients of an adaptive antenna array becomes unstable because of differ- 


ences between the actual standard signal and the calculated value, among other 
the problem of calculating the optimum weight coefficient 


~~ 


“1114 
nn | 
vector may be incorrectly stated because the Hadamard correctness requirements 


. 


are violated. A regularized procedure is presented for finding the weight 
f the coefficients; regularization of the estimation algorithm is viewed 
as an adaptive procedure which improves performance when there is a priori 
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‘OMPUTEK-AIDED DESIGN OF 'ANTENNA-FAIRING RADIATION SYSTEMS 
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ZELENKEVICH, V. M., KAPLUN, V. A. and TEREKHOVICH, A. B. 

Abstract) This study proposes a fast, effective fast Fourier transform 
electrodynamic model for use in computer-aided systems for designing "antenna- 
fairing” systems in which the “antenna-fairing” system and its functional parts 
can be described simply, the model software corresponds to the input data at a 
level customary for the developer, and which provides guood speed and conserves 


memory when storing data on the system, as well as machine time during data 
‘quisition. Figures 2; references: 3 Russian. 
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F WALSH FUNCTIONS TO TRANSMIT DATA OVER CHANNELS WITH BRIEF 
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act ormulas are derived for the error probability in receiving a 
. 4 »+ co 7 . aini- ; . ea Sang «if 7 
me ssa fer a channel containing random Gaussian noise with a null mean and 
. . «4 ag ¢ 14 ea hed > 2 , 4 a ] ¢ j 
ersion of, as well as brief interruptions for the cases of three and four 
: mm . ea’ e he 6 n414¢- 
rr n the group signal. The expression for the error probability 
t‘ller error than other approaches. References: 2 Russian. 
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one characterizing the electromagnetic field 
the radiation pattern of the antenna. As a specific example, an amplitudinal 
monopulse direction finder is considered with an approximately axisymmetric 
specular antenna and sum-difference processing, assuming first an idenl signal 
norm lization at the output and then a width 
tne width of the radiation pattern at the operating polarization. Calculations 
are shown for such an antenna which forms sum and difference patterns from 
four partial ones shifted relative to the equisignal direction in both 


, 


azimuthal and elevation planes. Figures 3; 
1 Weetern fin Russian translation). 
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zation levels is a trade-off between simplicity of converter structure 


and cuppression of interference. Here it is demonstrated how intentional 


rancomi 245 
, ar ‘¢ 
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% ry 
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tion of the quantization process, namely random shifting of thresholds 


ion of a random component to the input signal, reduces the minimum 
number of quantization levels. The randomization procedure for digital 
filtration in this case involves interference elimination by a "whiten- 


ng filiter and subsequent coherent signal storage. For randomization of signal 


rrr ne 
A! / 


ising, the interprobing noise is added to the additive input signal+ 


interference mixture. The structure implementing these procedures by the 


‘7 


rr? a * 
mve Vari 


as a "whitening" filter and a device performing discrete Fourier 


method is synthesized with an r-tuzy*e interperiod weighting com- 


ition as a coherent storage device. The algorithm and its execution 
trated on plain (deterministic) quantization of readings, assuming 


iai phase of interference to be known so that only one quadrature 


eeis to be considered. 


is also taken into account that the maximum 


It 
input interference as well as the amplitude of the signal from a 
flying at “optimum” speed are amplified 2°N-fold (N - number of 
pulses in @ packet and number of Doppler frequency channels) upon 
“hrougn the compensator and storage device. Randomization also makes 
cle to linearize the nonlinear stepped smplitude characteristic of 
y-digital converters. Figures 1; references: 5 Russian. 
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UDC 621.315.2 


li PARAMETERS OF COAXIAL CABLES WITH TUBULAR CONDUC 
RANGE 


TRICHESTVO in Russian No &, Aug 83 
“9 LAPTEV 4 A . A . and CHERNYSHOV, S . v. . 
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The fundamental relations for the components of impedance ar 
ventionally in terms of Bessel functions of a complex argume 
configuration being one with two coaxial conducting cylinder 
filler in the space between them ne secondary paramete 
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UDC 621.372.543 


HIGH-Q ACTIVE FILTERS WITH RESISTIVE CORRECTION NETWORKS 


SIS OF HIGH- 
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Moscow KADIOTEKHNIKA in Russian No 8, Aug 83 
(‘manuscript received, after completion, 13 Jan 83) pp 90-92 
KONONENKO, V. I. and PODOL'SKIY, L. Z. 

S ot | High-Q networks are distinguished by the fact that certain of the 
ut leads of various voltage operational amplifiers are connected together, 


ich significantly increases the number of possible combinations in which 
correcting passive elements can be connected. This study examines a passive 
orrection method for filters incorporating two and three such operational 
characteristics of the network are influenced little 
Figures 2; tables 1; references 6: 
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q » Ow . . ‘ . ° 7 | “1ranrc0 «44 
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“f 
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A maximum generated power of 74450 uW at 20.5 GHz is feasible, 50% higher than 
the power attainable with conventional Gunn-diode oscillators, with electronic 
tuning through 190 MHz at half-power level at 20 MHz/V and mechanical tuning 
with the shorting plunger through a range equal to 10% of the center frequency. 
Figures 2; references: 4 Russian, 1 Western (in Russian translation). 
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rE? OF NATURAL FLUCTUATIONS OF PARAMETERS ON SPECTRAL CHARACTERISTICS OF 
SELF-EXCITED OSCILLATOR 


Moscow RADIOTEKHNIKA in Russian No 6, Jun 83 (manuscript received 9 Dee 82) 
PD 19-243 


SUSEV, A. V. and PANOV, V. I. 


iostract] The feasibility of producing a self-excited 
stability approaching that of quantum frequency standar 
Thompson device consisting of a resonator with nit 
across a nonlinear control element, with one plate o t ; 

assumed to have one mechanical degree of freedom. The fundarental equations of 
dynamics for such a device are transformed throu n r 

frequency period, and linearization in the steady-state mode. The spectral 
lensity of amplitude fluctuations and the spect ion 
are calculated on the basis of the resulting system of eq 

ical results agree closely with experimental data on 4& se 1 
containing an LC tank circuit with one mechanical degree of freedom. These 
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EXTRAPOLATION RECOVERY IN DIGITAL SYSTEMS FOR TRANSMITTING CONTINUOUS MESSAGES 


Moscow KADIOTEKHNIKA in Russian No 8, Aug 83 (manuscript received 7 Feb 83) 
pp Yele 


ZHURAVIN, L. G., MARINENKO, M. A. and SEMENOV, Ye. I. 


‘Abstract |] This study synthesizes the statistically optimum extrapolation 
estimate of a message from noisy samples of a stationary random process for a 
symmetrical memoryless binary channel with known average bit error probability. 
The problem of the best extrapolation from one noisy sample of a stationary 
Jaussian message with normalized correlation function is solved. 
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Abstract, In order to use effective selectivity parameters to determine 
radio reception reliability in the presence of concentrated noise from any 
number of sources, the present study proposes a method for converting the 


4 | ai « ss4 “re " —T : . T « - + t« q -_ 
| 141 re , »* Wi tn Various eS ¢' te ns ities 2 . rom at sources to rhe equ. Valent 
+ ‘fa 
~ - 


. + jon i ° = wo + . én ++. s - oo * ay nwwsy, 
t of elementary signals. The method exploits two factors whi occur 
‘ -. = _ . ; 4 . £ . \ . nt 
wnen interfering signals are input to a radio receiver: 1) the occurrence of 
£ oLe- rT ° +f ; 7 ro f “Hao sitir her #hr ow 
4 ir 4 lf LL c main receil ing sec » Lon and Lo ss Oo] sen! ? vit as vy VfTieé 
+ + 


- 4 4 - 4 * + 
‘tional relationship between the 
iynamic sensitivity of the receiver and the intensity of the elementary inter- 


. . . ° - , 
° » ater . - Io fa . , +o 
ferin; gnal: nput t t References 3: 1 Western, 2 Russian. 


rs and < j ne existence of a 


= 








“rt 
NG 


f Cr CY 


wes 


yer 
te? 


USE OF MICROPROCESSORS; TO BUILD MESS OWI TCHI CENTERS 


GE 


Mos in Russian No 


pp 


RADIOTEKHNIKA 
60 


‘OW 8, Aig &3 (manuscript received 15 Feb 


55- 


rer 
wl 


{ESTOPALOV, A. M. 


sing in 


[Abstract] This study examines microprocessor-based data proces: 


message switching centers and analyzes different versions in order to find 
best center organization on the basis of maximum acceptable loading. The 
influence on center productivity of the number of message processing level 
number of processors on the second level in a two-level center structur 
throughput capacity of the channels between processors are studied. 
Figures 2; references: 4 Russian. 
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UDC 621.396 

COMPARATIVE EVALUATION OF INTERFERENCE IMMUNITY AND THROUGHPUT CAPACITY O 
COMMUNICATION SYSTEMS WITH CHANNEL SEPARATION WITH RESPECT TO SIGNAL FORM 
Moscow RADIOTEKHNIKA in Russian No os Jun 33 

(manuscript received, after completion, 1% Dee 82) pp 41-45 
OLVOV, V. A. 

[Abstract.] Communication systems operating with wideband pseudorandom si 
are compared with respect to interference immunity and throughput capacit 
on the basis of a single criterion: signal-to-noise power ratio at the re 
output. The noise power is taken as a reference, its level teing differ: 
the absence and in the presence of interference. The corresponding analy 
relations are applied to two kinds of communication systems, one without 
me with signal relaying. The difference between the ratio of interferer 
power to output signal power and the ratio of output signal power without 
with interference, respectively, is used as 4 criterion for optimum selec 
of system characteristics. The first ratio multiplied and the second 
jivided by the same weight factor, with the assumption that the correlati 
receiver operates in a background of fluctuation nolse and attenuate nt 
ference signals by a factor inversely proportional to t meanesiuare lf 
‘orrelation coefficient. The results reveal that interference immunity 
increased by signal proce ing in the rela r by te div on of chanr 
arrving orthogonal widenand jdorarndor ages y° ur ntveriere 
mounit.y and the throughput capacity are nigner witr prial regeneration 
re | fi ar } 4 rrie ae ’ t Lime q . Vi ( r ( & *4.7 ri £4 4 . - rr ° v 4 - 
references: $ MuSS1an. 
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MPONENTS, HYBRIDS AND MANUFACTURING TECHNOLOGY 


UDC 621.3.085.36 


RANG.AG OF DIGITAL PROTECTION ACCORDING TO FOURIER ALGORITHM IN CASE OF 
NONSINUSOIDAL INPUT SIGNALS 


Novocherkassk ILZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: ELEKTROMEKHANIKA 
in Russian No 6, Jun 83 (manuscript received 30 Mar 82) pp 105-111 


OHNEYERSON, EDUARD MENDELEVICH, candidate of technical sciences, senior 
selentific assoctate, All-Union Scientific Research Institute of Relay 
Constr iction, Cheboksary 


Abstract) Calculating the Fourier series coefficients corresponding to har- 
nonics of the fundamental signal frequency is a widely used algorithm of 
ligital protective relaying, with a.c. input signals converted to digital form 
and output signals characterized by complex numbers. Here the performance of 
three “continuous signal to complex number" converters is analyzed, namely that 


of a voltage converter, a current converter, and an impedance converter. For 
references, the input signals are first assumed to be sinusoidal and the \ 


ranging zone of a converter both under steady-state conditions and during fault 
transients is evaluated. Then the error caused by presence of nonsinusoidal 
input signals is estimated by plotting the trajectories of the signal envelope 
in the complex plane, in which the amplitude and frequency characteristics of 
the Fourler algorithm can also be described. In the case of an input signal 
with an interference component at a frequency which is not a multiple of the 
fundamental frequency of the useful component there appears an Iona’ -erminacy 


‘ ‘ anaing ae re &1 ’ j bie the © Ar nt the 14 urie r. TW, 4 e tw 
ya a I Lik} haa Z. ne "aAused oN f sail >TrrT 4a és wee Four 1 r alg srit athba ed ~w- 
ort +} ‘ a4 7 Nad / 5r\O ' 
i “Ty ri strat © j Of 2" V ltage converter a1 tn an input Signa. 3 jJgin (3ike + 12 } /* 
, n(1099t+ 90°), for which the ranging zone has been determined experimentally. 


analysis and the conclusions are extended to an estimation of the ranging 
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interference signals at different nonfundamental frequencies Figures 6 
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THERMAL CONDITIONS OF PLATE-TYPE RADIO ENGINEERING STRUCTURES 


Moscow RADIOTEKHNIKA in Russian No 6, Jun "oe 
(manuscript received, after completion, 21 Jan 83) pp 86-88 


TARTAKOVSKIY, A. M. 
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[Abstract| The temperature field 4 rectangular 


chassis or a heat sink (radiator) in radioelectronic equipment 
on the basis of the corresponding classical equation of heat conduc 
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yperating temperature ranges and corresponding applications nave already been 
determined as a result of extensive tests. Corrosion resistance is also an 
important consideration, that of the Fe-Cr-Al alloys having been found to be 
adequate but some of the less expensive grades of steel having been found to 
require protective coating. Much attention is paid to further improvement of 
resistor alloys, with particular emphasis on economizing on the use of 

‘arcer and more expensive metals. Tables 2; references: 2 Russian. 
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VOLOVIK, Yu. N., DNEPROVSKIY, V. I. and KOROLEVA, V. G. 


‘Abstract | ne of the tasks of the dedicated microprocessor incorporated in 


flight vehicle microwave landing systems is to filter the angular coordinate 
readings. Keal time Kalman filtering is difficult because of the machine time 
nd memory capacity needed. This study examines a number of simplified 


pital flltering algorithms, and presents a table comparing the demands made 
nm tne microprocessor by a discrete second order Kelman filter and three sub- 
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ECTRICAL INSULATION 


UDC 620.192.3 


ADIOWAVE METHOD OF DETECTING INHOMOGENEITIES IN DIELECTRIC CYLINDERS 


insk VESTSI AKADEMII NAVUK BSSR: SERYYA FIZIKA-TEKHNICHNYKH NAVUK in Russian 
v 


4, Jul-Sep 53 (manuscript received 22 Jun 82) pp 94-97 


ONEV, V. A., LYUBETSKIY, N. V., PUN'KO, N. N. and TIKHANOVICH, S. A., 
istitute of Applied Physics, BSSR Academy of Sciences 


tract An experimental study was made in order to determine the feasibility 
letecting inhomogeneities in dielectric cylinders by the radiowave method. 
‘rowave radiation at the 7.7 mm wavelength with amplitude modulation at a 


‘requency of 1 kHz was used for testing this method on two cylinder models made 


#@il-known dielectric materials: one a solid cylinder made of acrylic glass 
ielectric constant f= 2,48, loss tangent tan@ = 0.003) 100 mm in diameter 


und mm long, one @ glass cup (e = 2.2, tan § = 0.002) 120 mm in diameter 


ith c=mm thick walls. They were placed transversely in the path of probing 


rrowaves and rotated about their axes. The attenuation and the phase lead 
wave after passage across a cylinder were measured with equipment 


ncluding a GCh-105 klystron oscillator and a modulator as well as an attenua- 
: ir of decoupling rectifiers, one with a transmitting horn antenna 
wid 1 dith a receiving horn antenna on diametrically opposite sides of the 
specimen. A detector with an instrument amplifier and two rotary 
were added for measuring the ellipticity and the azimuth of a microwave 
ufter ; wwe through a cylinder. The results indicate that anisotropy or an 


i 
. rie ’ ne - , ; P ; * «a Ateat > + 7 At . 
in tne pati f probing microwaves distort the polar lagram O12 


4 6A or “ - a4 _— */e 
nd that t utter can, therefore, be used as 4 sensitive parameter 
ft ie? on? One lfvures 33 Tar les Ce 
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[LED SAPPHIRE AND OUTLOOK FOR ITS USES IN ELECTRICAL INDUSTRY 


Moscow ELEKTROTEKHNIKA in Russian No 7, Jul 83 (manuscript received 19 Dec 82) 
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LOVSKIY, L. M., candidate of technical sciences, All-Union Scientific 
Research Institute of Electrothermal Equipment (VNTIETO) 
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The main mechanical, thermal and electrical properties of synthetic 
Single-crystal capphire are reviewed on the basis of data given by the USA firm 
"Tyco", Crystal growing by the L. P. Stepanov method directly from the melt in 
an nermetically sealed crucible with capillaries, in an inert atmosphere under 
precise temperature control, rather than by the conventional Czochralski and 

firopulos methods has improved the production of and broadened the applications 


for this new optically transparent, thermally refractory, and structurally 


Je 


. P ‘ " _ t a - ‘ — . . . . fa ’ ~~ , “a . ‘ ‘ 
turdy dielectric material. Keplacement of the induction furnace with 

tt. gett ‘ 4 - ¢ , | wit' 
vedmet-l1OM equipment makes the process much more economical, with tne cone 


umption of electric energy and cooling water reduced by one half and by one 


third, respectively. The critically important axial temperature gradient can 
ntrolled on the basis of measurements directly at or a few centimeters 
above the crystallization front. Sapphire thus produced is eminently suitable 
as a material for bulbs of gasedischarge tubes and high-pressure sodium lamps, 
’ ruc wid ‘ - iv ‘ rat r i] i n+ sem | yn } ictor : wer levi res 40 4 
ret nent for quartz, as well as for various components of electrothermal 
juilpment ich as furnaces and thermal analyzers of alkali metals. Figures 1; 
tabie , reference + Russian 
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DEVICES 


UDC 535.241.13 


‘10 OF PROPAGATION CHARACTERISTICS OF WIDEBAND ELECTROOPTICAL 


POL AKADEMII NAVUK BSSR: SERYYA FIZIKA-TEKHNICHNYKH NAVUK in Russian 


\-Sep 43 (manuscript received 1 Dec 82) pp 103-107 


[. 5., LUKASHEV, V. M. and SOBOLEVSKIY, A. F., Institute of 
‘s and Institute of Applied Physics, BSSR Academy of Sciences 


“Microwave strip lines are suitable for wideband traveling-wave 
Lical modulators, because they make it possible to realize synchronous 
m of a light wave and a modulating wave over a wide frequency range 


mismatching the wave impedances of the modulating strip line and the 
ing signal generator. The dispersion of the propagation characteristics 


modulator, essentially a transversely nonhomogeneous open line partly 


itn an electrooptical material, is analyzed here by the method of con- 
ipping in a quasi-TEM approximation. The corresponding wave equation 


jel is solved exactly, after numerical estimates of the scale 


> 


ave been made and the strip line has been transformed into a symmetric 


r waveguide with horizontal electric and vertical magnetic walls. 


Tw 


r 


oasis is then derived the dispersion equation for LE and LM modes, odd 


the longitudinal electric (LE) modes transforming into transverse 
* * ’ . el , oo 2 . sz. 
) ones under certain conditions From the solution for the funda- 
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#nich has no cutoff, the dependence is calculated of the 
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TECHNOLOGICAL PROCESSES 


KTHOTEKHNI“A in Russian No 7, Jul 83 (manuscript received 27 Jul 82) 


ZAV'YALOV, M. A., candidate of technical sciences, LUK'YANOV, L. A., engineer, 
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professor, 
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METOV, M. P., candidate of technical sciences, All-Union 
Electrical Power Engineering imeni V. I. Lenin 


7 »* "7 *f * ware . . £ . = a ‘ . t a4 
electron-optical system with a set of three magnetic focusin 


mgineer, PEREVODCHIKOV, V. I., doctor of technical sciences, 
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test vers 


1 of a 500 kW = 30-40 kV electron gun for teche 


sing plants is described. The device produces 4 steady axi- 


such applications as vacuum smelting, casting, heat treat- 


-ing, or metal vaporization. It consists of a high-perveance 


ndependent vacuum chambers with built-in separating 


. 
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a magnetic beam deflection system, and a beam sweep system. With 


ad "oc ’ 1 ana ° * 4 4 7 t +) 
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nm power pedestal on rectangular targets by means of raster sweeps, or a power 
pedestal with given linear, sinusoidal, or stepwise variation along a line. 
The sweep system components are a sweep shaper, a sweep conmutator with 3- 
channel time-interval reguiation over the 4-200 us range, and two voltage 
stabilizers. The beam can be swept through angles as wide as 11° at a fre- 
quency of oo tner 90 or 500 Hz. The deflection system is based on a magnetic 

l amplifier and can deflect the beam up to 15°. Two regulated power 
jupplies have been designed for these controls, a 500 kW one and a 2x500 kW 
one. All components are packaged in two cabinets with appropriate cable con- 
nections to the control panel. Figures 2; references: 3 Russian. 


NECS OF AVALANCHE PHOTODIODES IN RECEIVER OF PULSE SIGNALS 
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UDC 621.387.143:621. 317.32 
MEASUREMENT OF ELECTROMAGNETIC FIELD DISTRIBUTION IN MICROWAVE PLASMOTRONS 


Moscow ELEKTROTEKHNIKA in Russian No 7, Jul 83 
(manuscript received 26 Oct 82) pp 68-69 


TUCHIN, V. A., candidate of technical sciences, ZAKHAROV, V. I., engineer, 
GUROV, A. I., engineer, IVANOV, V. N., engineer, ARKHIPOVA, G. N., engineer, 
and KARELINA, N. N., engineer, All-Union Institute of Electrical Power 
Engineering imeni V. I. Lenin 


[Abstract] A special design of thermocouples is proposed for increasing the 
sensitivity of measurement of microwave radiation power in plasmotrons. The 
set. is shaped as a half-wavelength vibrator, with the hot junction located in 
the antinode of the current space wave and with the axis parallel to the 
electric field vector. . A Chromel-Copnel pair has been found to be most preferable. 
att welding of the junction facilitates making a junction with the same 

diameter as that of the electrode wires. Such a thermocouple was tested inside 

a horn radiator under atmospheric pressure, so as to avoid microwave waa penne | 
at a frequency of 9400 GHz. It was found to have a linear temperature-(averaze) 
power characteristic up to 20 W in a microwave pulse, with a sensitivity of 
ere itely 5°C/W or much higher than that of conventional plasmotron thermo- 
‘ouples. This new thermocouple was also used, with a conventional sensing loop 
or comparison, for measuring the electromagnetic field distribution in 2 plasma 
at a given radiation. For this purpose, atmospheric pressure was maintained in 
front of the horn radiator under a bell, with both thermocouple and sensing loop 
at, the radiator exit and an absorbing pad behind them. Unlike the sensing loop, 
the thermocouple recorded a microwave field intensity almost monotonicall; 
lecreasing with increasing distance from the radiation source, revealing distinct 
three zones: near field, intermediate, and far field 


. These measurements were 
. . , . . 6 r mt . a - 
nade with either air or argon at a pressure of 1.29°105 Pa under the bell. 








INSTRUMENTATION AND MEASUREMENTS 


UDC 543.42 
NONLINEAR SPECTROSCOPY IN HIGH-INTENSITY MARKOV FIELD (REVIEW) 


iorkiy IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: RADIOFIZIKA in Russian Vol 26, 
io 6, Jun 83 (manuscript received 7 Jul 82) pp 698-7h0 


SELEDCHIK, Yu. S. and BURSHTEYN, A. I., Zaporozhye Industrial Institute 


Abstract!) The state of the art in nonlinear high-resolution spectroscopy is 
reviewed on the basis of reports by M. Lax (REVIEW OF MODERN PHYSICS Vol 18, 
No 3, 1966), G. S. Agarwal (PHYSICS REVIEW A, GENERAL PHYSICS Vol 18, No 4, 
1975) and A. I. Burshteyn (KVANTOVAYA KINETIKA [Quantum Kinetics] Parts I and 
ll, Izd'vo Novosibirsk. Gosud. Univ.), specifically pertaining to research 
based on the Markov model of laser radiation supplementing other mathematical 
models of stochastic fields. The principles of statistical nonlinear spectro- 
py in a high-intensity Markov field are summarized, beginning with the 
Langeven stochastic equation, which establishes a correspondence between the 
pure discontinuous Markov random process and various models of modulated 
iiffuse Markov radiation, followed by the equation of kinetics for the density 
matrix in a field modulated multidimensional Markov process, this equation 
ing derived from the general equation of kinetics and underlying the theory 
f stimulated relaxation of quantum systems in pure discontinuous Markov fields. 
fundamental equations of nonlinear spectroscopy in a high-intensity Markov 
) :re outlined next, whereupon the main effects of resonance excitation by 
1 tilph-intensity Markov field in a quantum system are considered. These 
effects include light-induced relaxation of a two-level system and evolution of 
Lates in such a system, in a phase-modulated or phase- and amplitude-modulated 
‘ld. The absorption spectrum is considered subsequently, the absorption of 
e-modulated radiation and of frequency-modulated radiation as well as trans- 
rmation of the absorption spectrum in an amplitude-modulated field. Absorp- 
tion of probing radiation during excitation of a two-level mesh of high- 
intensity noise is also considered, of particular interest being the absorption 
pectrum under conditions of phase-modulated pumping, frequency-modulated 
imping, amplitude- and frequency-modulated pumping as well as under conditions 
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MICKOWAVE THEORY AND TECHNIQUES 


JELF-INDUCED TRANSPARENCY IN MICROWAVE FREQUENCY RANGE 


Gorkiy IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: RADIOFIZIKA in Russian, Vol 26, 
No 6, Jun 83 (manuscript received 12 Jul 82) pp 741-745 


ADAMASHVILI, G. T., Toilisi State University 


[Abstract] The mechanism of self-induced transparency in nonmetallic 
diamagnetic crystals with paramagnetic impurity is analyzed, the gist of this 
phenomenon being that the attenuation of an electromagnetic pulse passi 
through an absorbent medium is anomalously weak if the pulse amplitud 
a certain threshold level and the pulse duration remains shorter than th 
characteristic time of irreversible relaxation. The involvement r 


f hyperfine 
interactions is considered in the case where the probabilities of forbidden 
transitions with simultaneous reorientation of impurity electron spins and 
host nucleus spins are of the same order as the probabilities of allowed trans 


1 

tions without change in the nuclear spins. Calculations are made for a 

diamagnetic crystal containing a small concentration of impurity wi 

tive spin S=1/2 in a constant magnetic field parallel to the x-axis + 

‘coherent 2n - period microwave pulse propagating along the z-axis. A set of n 

noninteracting equivalent spins I= 1/2 in the main lattice is used as a simple 
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ypposite sides of the substrates can be obtained by using combinations of 

transmission lines, such as coplanar, symmetrical and asymmetrical striplines 

ind slot lines, and by placing them orthogonally with respect to one another. 

This study analyzes the operating principle and design methods to provide ways 

of constructing simple effective algorithms for use in computer-aided systems 

f iesigning microwave integrated circuits. Figures 2; references 7: 
Western, 5 Russian. 


/ 


Me) le’ 


; 


UDC 621.372.832.8 


IIATUKE M=BRANCH CIRCULATORS BASED ON SYMMETRICAL STRIPLINE BRANCHING 


‘ow MADIOVEKHNIKA in Russian No 8, Aug 83 (manuscript received 3 Feb 83) 


é. 
Abstract, ‘he operation of "mode" multibranch circulators based on symmetri- 
branching of striplines is explained by the superposition of particular 
wt of modes of a magnetized ferrite disk. The required relationships between 
ir amplitud: and phases are found by solving the system of equations for 
the electrical field at the edge of the ferrite disk under a given boundary 
lition. As the number of branches increases so does the required number of 
t and the diameter of the ferrite disk, which increases the overall 
ey ns of the circulator. A method is presented for tuning multibranch 
which are free of these deficiencies. Increasing the number of 
rear not make the tuning more difficult, nor does it increase the 
ns, while maintaining about the same level of decoupling. The 
rrite and the working magnetic field are selected, and the 
f nrototynes of circulators incorporating from 3 to 6 branches are 
ar’ ® , 4 Lé ks r ferer ‘ T: western, 4 Poll ie © ru Liie 





POWER ENGINEERING 


UDC 621.3.064.4:620.193.1 


WEAK OF ELECTRIC CONTACTS UNDER HIGH-CURRENT ARC 
Moscow ELEKTRICHESTVO in Russian No 8, Aug 83 (manuscript received 7 Jul 82) 
pp 37-40 
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[Abstract] The wear of electric contacts under an electric arc is calculated 
according to an evaporation model of erosion, with evaporation occurring as 

long as the temperature of the metal surface remains below the breakdown point 
for the surface layer. The widening of electrode spots during arcing is taken 


1 4 ‘ 


into account. Only a high-current arc is considered for analysis of the problem, 


with the radius of the arc at the base much larger than the penetration depth 
of a temperature wave in the electrode material and with negligible transverse 
heat flow. With the arc also assumed to originate at the base of a semi- 

infinite cylinder, the problem withamoving boundary is reduced to 4 system of 
locally one-dimensional ones for the equation of transient heat conduction and 
bulance including the Joule effect. A piecewise-linear approximation is used 
for the temperature dependence of the electrical resistivity and the Wiedemann- 
ranz-lorentz law is used for the temperature dependence of the thermai conduc 
Livity. Power relations and the kinetics of contact erosion and arc widening 


at. the base were evaluated on 4 computer by numerical integration, with the 


moving boundary stabilized through introduction of an appropriate new independer 


variable. In this basis the volume of copper worn by arcs of 2.7, 6.3, and 
* . ‘ . _ . ‘ ‘ “ 

+ KA respectively was then determined. A comparison with experimental data 
rresponding to high-velocity contact opening showed that allowance must be 
made for ejection of liguid metal particles from perfectly degassed contacts, 
cermet contacts of contacts with refractory skeleton and fusible filler. In 
thi ‘ase a breakdown temperature much above the boiling point of the fusibls 
‘omponent must be used in the model. In the case of nort distanc between 

em |e r, r t¢ be i | Owanc vv i! + ro¢ made for ‘ | jt On yf wees * ay er > i! / oT ; rr) 4 £¢ 4 
and the appropriate r ting point must be used as the breakdown temperature lr 
the model. igure - table l,; references 14: i tusslan, western. 
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MADAS=-DOBLEK, M., engineer, and PINTZ, G., engineer, Budapest 


Abstract] A remote control system TELIMA for regional electric power networks 
covering large territorles has been developed at the Scientific Research 
Institute of Electric Power Engineering of the Hungarian People’s Republic. 
This system uses programmable equipment with most extensive application of 
microprocessor techniques. Replacement of general-purpose minicomputers with 
programmable equipment and special-purpose microcomputers includ: ng repro- 
gramnable read-only memories has resulted in more economical operation of dis- 
patcher stations. The structure of this system is hierarchical with three 
evels: upper level for 120 kV networks, intermediate level for 20-30 kV networks 
including dispatcher's information resources, and lower level for power stations 
and substations. The system operates by the method of adaptive transmission. 
vrocedures and sequences of data transmission are designed with appropriate 
orioritization, allowing the dispatcher wide flexibility in jugement and 
lecision making, to sult the requirements of any particular regional network. 
‘he equipment layout and the data processing procedure in the Budapest regional 
electric power network are described for illustration. Th: key hardware com- 
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VETENMINATION OF NONRECIPROCITY MATRIX FOR NONSTEADY SINGLE-MODE 
PTICAL-FIBER LIGHT GUIDE USED IN RING INTERFEROMETERS 


‘a arirrenr 


« XADIOTEKHNIKA in Russian No 6, Jun 83 (manuscript received 1 Jan 83) 


BAZAROV, Ye. N., POLUKHIN, A. T., SVERCHKOV, Ye. I. and TELEGIN, G. I. 


pbotract| The performance of a nonsteady single-mode optical-fiber light 
ruide is analyzed from the standpoint of its application to ring interferome- 
ters. The nonreciprocity matrix for opposing waves simultaneously entering 
ict lignt guide from several different ends is calculated on the basis of 
the ‘ity theorem, which establishes a relation between elements of the 
matrix of a forward wave and elements of the Jones matrix for a backward 
an through transposition. Differentiation and subsequent integration yield 


‘ity matrix in the form Qa(L,t )= 


index of fiber material, c- speed of light in vacuum, [L- total 
‘ht guide, t=- time, T(z,t)- Jones matrix as a function of longi- 
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ANALOG MEASURING LINE 
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of a 20-100 m long optical-fiber analog measuring line 
*y range with a 1 wV sensitivity threshold is described. 


, 3 , 
are a dynamic range of 10° minimum and suppression of 
rence by at least 30 dB, with the thermal null drift not 


with minimum power drain on a self-contained energy 


Intensity modulation of the luminous flux is not a suitable method 
mn here because of the thermal and time instability of the signal 
is well as instability caused by mechanical effects such as micro- 
or fiber rupture. The authors have, therefore, designed such a line 
#ith pulse-width modulation of the luminous flux. It consists of a 
able with trands, each having a numerical aperture of 0.5 and 
r ol um. its performance characteristics, specifically the 
ange, hav ¢ estimated, assuming a mixture of useful pulse dura- 
latior ignal and additive fluctuation noise with zero mathematical 
mi at the input of an inertialess threshold device. The false-alarm 
ty assumed and wn to be negligible at threshold level 
_ ij [er 4 -) ict yation n yj ee), The line was tested het ween 
ignt-emitting diode as transmitter and a silicon pei-n photodiode 
Pe nder typical operating conditions its dynamic range was 40 dB 
ative interference wa ippressed by at least 35 dk. igures 2; 
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UDC 533.9:621. 285.6 
HIGH-FREQUENCY HEATING OF PLASMA IN TOROIDAL SYSTEMS (REVIEW) 


jorkiy IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY: RADIOFIZIKA in Russian Vol 26, 
i. 6, Jun 33 (manuscript received 6 Apr 83) pp 666-697 


, 


(OKOV,~, Ye. V., Institute of Applied Physics, USSR Academy of Sciences 


ract) Hesearch done in this and the past decade on high-frequency heating 
plasmas in toroidal tokamaks is reviewed relative to the state of the art 
¢ ntrolled nuclear fusion. A discussion of the basic requirements which 
nethods and equipment for this additional heating must meet (adequate power 
sel, adequate containment of plasma, concentration of energy around axis of 
ma fllament, and high efficiency over a wide range of plasma temperature) 
f wed by an analysis of four basic heating modes. Electron-cyclotron 
ating with negligible nonlinear effects and linear cyclotron absorption of 
save energy can be achieved by injecting microwave energy from outside with 
t first cyclotron harmonic of the ordinary wave in the direction of increas- 
-wnatin 4¢ ; 


‘ 


field intensity, from inside with the first cyclotron harmonic 
xtraordinary wave, from outside with the second cyclotron harmonic of 


the extraordinary wave, or with the ordinary wave entering at a definite 
timum angle to the toroidal magnetic field. Limiting quasi-linear effects 


relaxation and noise are also considered. Heating at frequencies near 
. . . * , A . A 
der nybrid resonance in cold plasma is based on penetration of slow 


frequencies into a dense plasma and their subsequent attenuation 


ma. Theoretical relations describing this process in a Maxwell 
ye been established, the effects of toroidality and of small pertur- 
microwave trajectories have been accounted for, and excitation 

4 microwaves by an array of phased waveguides has been found to be 
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frequency additional plasma heating are reported. The outlook for each as an 
‘ventual choice for a fusion reactor is still a matter of speculation. The 
mubhors thank V. Ye, Golnant and A. G. Litvak for helpful comments. Figure 
if, references 96: 32 Russian, 64 Western. 
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lences, and FHKIDMAN, A. A., candidate of physico-mathematical sciences, 


Ali-Union Selentific Research Institute of Electromechanics (VNIIEM) 
ostract) A study was made for the design of superconducting field coils for 
Wenoise rollinge-mill reversible d.c. motors, such motors being built with 10 
r more poles and requiring cryogenic cooling for these coils. Two arrange- 
reer? fan w il? iy) le . perconduct ir , fie] ; winding wi +h fh rather arge 
‘ . ; det Wed Ay Jia , ie ; . 4 ss ae Vv ‘ . 
jiameter are possible. In the first variation all the field coils are placed 
in 4 ngle cryostat with an external diameter D % 4000 mm. in the second 
‘arintion each pole or group of adjacent poles is placed in a separate 
ryostat. Although the first alternative offers the advantage of a simpler 
nt. circulation system, the second alternative offers tne advantage ot 
maller cryostats. he latter alternative was selected, vith 4 gaseous 
nt and with the necessary means for compensating the strong thermal inter 
tior individu ryostats. A motor with this field system was built r 
abl peration under heavy pulse loads typical of rolling mills, with the 
rr t at - rre nt ray a arvin7g oY 1% r 4 ri s trom +, 50% As = 7, ri OFF. ‘ rit ‘ 
jt juent tests, performed with cryostats at 4.5-17 K, revealed an adequate 
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in ¢ by such changes of the armature current he maximum (crit 
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